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COMPLETE SPECIFICATION . 

Recovery of Crude Hecogenin from Agave Leaves. 



We, Menachem Lewin, of 24 Hillel 
Strasse, Jerusalem, Otto Elsner, of Kiryat 
Yovel, 17 Uruguay Strasse, Jerusalem, 
Michael Mielcharek, of Kiryat Yovel, 
Shikun 64, Jerusalem, Tamar Bernstein, of 
Kiryat Yovel, 19 Uruguay Strasse, 
Jerusalem, all Israeli Citizens, and The 
Minister of Trade & Industry, State of 
Israel, of Palace Building, Jerusalem, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 

The present invention concerns the hy- 
drolysis of heconin obtained from agave 
leaves and the recovery of the resulting 
crude hecogenin. 

The product of the process according to 
the invention which is referred to herein as 
"crude hecogenin" contains less than 95% 
and as a rule between 10—70% by weight 
of pure hecogenin. 

It is known that heconin is contained in 
the juice of agave leaves and that this juice 
can be submitted to suitable hydrolysis treat- 
ment for the recovery of hecogenin. 

While the starting material has always a 
water content at least sufficient for the hy- 
drolysis of the heconin, its natural acidity, 
as a rule between 4 and 5, is insufficient for 
hydrolysis under normal pressure and there- 
fore in conventional processes for the pro- 
duction of hecogenin from agave leaves the 
starting material is admixed with consider- 
able quantities of an acid such as sulphuric 
acid, and the reaction mixture is boiled 
under normal pressure. The quantities of 
the added acid are as a rule quite substan- 
tial, in particular where the concentration 
of the heconin in the starting material is low. 
Hie need to use high quantities of acid in 
the known^grocess affects the price of the 
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final product, both because of the acid con- 
sumption itself and because of the ensuing 
complication of the working-up procedure. 

Accordingly, a further process was de- 
veloped in which the agave juice serving as 
starting material is first submitted to auto- 
lysis. During this autolysis the juice separ- 
ates into a slurry and a supernatant, substan- 
tially clear liquor. The latter is removed 
and the slurry is then submitted to hydro- 
lysis under pressure at a temperature rang- 
ing between 140° and 250° C. for example, 
as described in British Specification No. 
797^84. 

The autolysis of the juice has the disad- 
vantage that the further it progresses the 
slower becomes its rate. After 3-4 days 
the rate of autolysis becomes as a rule so 
low that for practical considerations the 
process has to be interrupted. However, 
as a result of this interruption a consider- 
able proportion of the heconin present in 
the starting juice does not enter the final 
hydrolysis step and is lost. This loss con- 
stitutes an obvious disadvantage. 

It is accordingly the object of the present 
invention to provide an improved process 
for the production of crude hecogenin from 
the agave juice. 

The invention consists in a process for 
the production of crude hecogenin from the 
juice of agave leaves, wherein the juice is 
submitted to acidic hydrolysis under pres- 
sure at a temperature exceeding 100° C 
and the precipitate that forms containing the 
crude hecogenin is separated and treated 
with an aqueous alkali solution. 

In one embodiment of the invention acid 
is added to the juice in an amount of up to 
10% by weight of the juice. 

If desired the purification with an aqueous 
alkali may be preceded by an extraction of 
the product of hydrolysis with an alcoholic 
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acid solution and recovery of the extracted 
crude hecogenin from the resulting extract. 

By the treatment of the hydrolysate with 
alkali impurities are removed. Functionally 
5 this treatment comes instead of the autolysis 
in the known process and has the advantage 
of achieving substantially the same result in 
a much faster and more convenient way. 
The treatment with alkali can consist in 

10 mere washing or also in slurrying the hydro- 
lysate in an aqueous alkaline solution and 
then again separating the precipitate. This 
may, if desired, be repeated several times. 
The juice serving as starting material may 

15 be the natural juice squeezed out of agave 
leaves, or a previously concentrated product 
Preliminary concentration of a juice may, 
for example, be effected by any of the 
methods described in British Patent Speci- 

20 fication No. 957,655. The juice may also 
be predominantly freed of undesired matter 
by treatment with calcium hydroxide or car- 
bonate. 

Depending on the applied pressure and 
25 the natural acidity of the starting material it 
is possible either to do without the addition 
of any acid or with such quantities of added 
acid which, compared with the quantities 
required in conventional processes, are very 
30 small 

Where the process according to the inven- 
tion is carried out continuously, the start- 
ing material, if desired after admixture of a 
certain amount of acid, is fed continuously, 

35 under pressure, into a sealed reaction vessel 
in which the temperature is maintained at at 
least 150° C From the reaction vessel the 
mixture is discharged continuously and the 
precipitated aglycones are filtered off and 

40 submitted to the treatment with aqueous 
alkali, as specified. The residence tune in 
the reaction vessel depends on the time of 
reaction which in its turn depends on the pH 
of the mixture and the temperature and 

46 pressure at which the reaction proceeds. 

The aglycones produced in accordance 
with the invention constitute the desired 
crude hecogenin whose pure hecogenin con- 
tent is usually comprised between 10 and 

50 95% by weight, depending on the nature of 
the starting material. 

The invention is illustrated by the following 
Examples without being limited thereto. 

Example 1. 

65 10 litres of juice from the leaves of an 
8-year old agave was heated to 95° C The 
precipitate formed was filtered off after prior 
decantation of a portion of the supernatant 
mother liquor. The filtrate was mixed with 

60 1kg. of a 60% sulphuric acid and heated 
under pressure at 145° G. for 1 hour in an 
autoclave. The mixture was cooled to 90° 
C. and filtered through linen. The precipi- 
tate obtained was transferred to a 2-litre 



flask provided with a reflux condenser and 65 
containing 1 litre of a 20% sulphuric acid. 
The resulting mixture was refluxed for 3 
hours and then filtered while hot. In this 
manner residual glycosides were hydrolysed. 
The filter residue was washed first with 70 
water, then with a 1% aqueous soda solu- 
tion, and again with water and dried at 110° 
C 89.5 g. of a brown powder containing 
13.8 g. of hecogenin was obtained. 

Example 2. 75 
Agave juice as in Example 1 was heated 
under pressure and without addition of acid 
(the natural pH being 4.5) for 3 hours at 
220° G, thereafter cooled and filtered 
through linen. The filter cake thus obtained 80 
was dispersed in 05 litre of a 15% by 
weight methanolic sulphuric acid, 2 g. of 
activated charcoal was added to the dispers- 
sion and the mixture refluxed while stirring 
for 3 hours. Thereafter the hot mixture 85 
was pressed through linen, the filtrate cooled 
and admixed while stirring with 1 g. of 
activated charcoal and so much water as 
to form a 70% alcoholic solution. A 
yellowish-brown precipitate mixed with car- 90 
bon was filtered off, washed successively 
with water and a 5% ammonia solution and 
dried. The yield of crude hecogenin was 
0.14% by weight of the starting juice and 
it contained 67.2% of pure hecogenin. 95 

Example 3. 
2 litres of juice from agave leaves was 
neutralized with calcium carbonate to pH 
of about 7.0 and heated to the boil. The 
precipitate which formed was left to settle, 100 
the liquid separated by decantation and 
filtration and mixed with 95 g. of a 60% 
by weight sulphuric acid (final acid concen- 
tration 2.5%). The sulphuric acid-juice 
mixture was pumped through a stainless- 105 
steel pipe by means of two gear-pumps, each 
near one end of the pipe so that the pres- 
sure prevailing inside the jjipe was con- 
trolled by the rate of pumping. The rate 
of pumping and the length of the pipe were 110 
so selected that the reaction mixture re- 
mained in the reaction zone of the pipe for 
10 minutes, the temperature of which zone 
was kept at 180° C Ten minutes after all 
of the juice was pumepd into the pipe, the 115 
apparatus was cooled and any residual re- 
action mixture remaining in the pumps and 
pipe recovered. The precipitate was filtered 
off, washed with water, a 2% by weight 
aqueous sodium hydroxide solution and 120 
again with water. Altogether 3.95 g. of 
crude hecogenin containing 2.02 g. of pure 
hecogenin was obtained. 

Example 4. 
Agave leaves were squeezed out yielding 125 
14 kg. of juice. The pH of the juice was 
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raised to 8 by the addition of calcium hy- 
droxide. The juice was then heated until 
coagulation took place and the precipitate 
was separated by centrifugation. After dry- 
5 ing in vacuo 270 g. of a green powder was 
obtained. The filtrate was acidified with 
E^SO* to pH3, charged into autoclave and 
heated at 160° C for 60 minutes. The pre- 
cipitate formed was easily filtered off, 
10 washed first with water and thereafter with 
an aqueous 5% HN 4 OH solution. After 
drying 106 g. of a light brown powder was 
obtained, containing 29.6 g. of hecogenin. 

Example 5. 

.15 6 litres of agave juice of pH 4.80 (natural) 
was heated under pressure at 160° C. for 3 
hours and the precipitate formed filtered off, 
washed with water and dried. 1576 g. of a 
brown "powder was thus obtained. This pro- 

.20 duct was boiled with two portions of a 10% 
aqueous soda solution, each boiling beinjg 
followed by centrifugation. The hydrolysate 
was then washed with water and dried and 
in this manner there was obtained 98 g. of 

.25 a product that contained about 14% of 
hecogenin. The alkaline filtrates were accu- 
mulated and acidified to pH2 whereupon a 
precipitate formed. After separation, wash- 
ing and drying, 58 g. of a dark brown 

30 powder was obtained which did not contain 
any hecogenin. 

i 

Example 6. 
8.1 litres of agave juice was acidified with 
H a S0 4 to pH3 and heated under pressure 

35 to 160° C for 20 minutes. The precipitate 
which formed was filtered off, washed with 
a hot 5% aqueous soda solution and water 
and dried at 110° C. 94 g. of a grey green 
powder containing about 16 g. hecogenin 

40 was obtained. The alkaline filtrates gave 
on precipitation, as in Example 5, 19.5 g. 
of a dark brown powder that contained no 
hecogenin. 



WHAT WE CLAIM IS: — 

1. A process for the production of crude 45 
hecogenin from the juice of agave leaves, 
wherein the juice is submitted to acidic hy- 
drolysis under pressure and at a tempera- 
ture exceeding 100° C, and the precipitate 
that forms containing the crude hecogenin is 50 
separated and treated with an aqueous alkali 
solution. 

2. A process according to Claim 1, 
wherein the reaction mixture contains up to 
10% by weight of added acid. 55 

3. Process according to Claim 2, wherein 
said added acid is sulphuric acid. 

4. Process according to Claim 1, wherein 
the reaction mixture does not contain any 
added acid. 60 

5. A process according to any one of 
Claims 1 to 4, wherein the hydrolysis is 
effected continuously by passing the reac- 
tion mixture in a continuous manner through 

a suitable reaction vessel in which the tern- 65 
perature is maintained at least 150° C. 

6. Process according to any one of the 
preceding claims, wherein the purification 
with an aqueous alkali solution is preceeded 

by an extraction of the product of hydro- 70 
lysis with an alcoholic acid solution and re- 
covering the crude hecogenin from the re- 
sulting extract, for the subsequent treatment 
with an aqueous alkali solution. 

7. Process according to Claim 6, wherein 75 
the acid is sulphuric acid. 

8. Process for the production of crude 
hecogenin from juice of agave leaves sub- 
stantially as hereinbefore described with 
reference to the Examples. 80 

9. Crude hecogenin when obtained by 
a process according to any one of Claims 
1 to 8. 

For the Applicants, 
WILSON, GUNN & ELLIS, 
Chartered Patent Agents, 
57 Market Street, 
Manchester 1. 
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